Relative deprivation (RD) defines the feeling of being deprived of something that others have. Most studies of RD rely on within-country reference groups. This study is one of the few studies examining the role of global reference groups in determining life satisfaction. Using the relevant data of the Eurobarometer surveys, which covers the period from 1970-2003, we show that global RD is an important determinant of individual life satisfaction. Finally, for the 16 European Union member countries, the effect of global comparisons is significant but smaller than the effect of within-country comparisons. The result for candidate countries is the contrary.
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BOGAZICI JOURNAL Eksi and Kaya (2017) , using the global RD index-defined as the fraction of individuals living in the richer countries in the world, multiplied by their mean excess income-finds that the life satisfaction of a country is significantly affected by global RD.
We contribute to the literature in the following dimensions. First, we use micro-level data on life satisfaction from Eurobarometer surveys to study the roles of global and in determining the life satisfaction of individuals. In this way, we extend the findings of Eksi and Kaya (2017) , who studied the role of global RD and RG in explaining the average life satisfaction in a country. Using micro data enables us to control for both individual characteristics and the effects of within-country RD and RG. In line with Eksi and Kaya (2017) , we find that per capita income in foreign countries matters for life satisfaction. We thereby contribute to the discussion by arguing that even when a country experiences economic growth, the growth of per capita income in other countries may render the relative standing of the country, and therefore the average life satisfaction of its residents, unchanged. Secondly, we show that global RD has a much stronger effect on life satisfaction than global RG. In other words, comparisons are mostly upward, as reported in the literature. Thirdly, we compare the effects of global and within-country comparisons and present two findings: the effect of global RD persists after we add within-country and to the regressions, and the dominant effect varies across country groups (i.e., among Mannheim countries, the within-country comparison effect is stronger, whereas among candidate countries, the global comparison effect is stronger). Finally, the measure that we use is more comprehensive than relative income, which is used in most of the earlier studies. RD is sensitive to changes not only in the income difference, but also in the share of those in the reference group. For example, a rise in the number of rich citizens in a given country would keep relative income unchanged, but worsen the RD that a poorer person would feel.
The remainder of the paper is organized as follows. Section 2 describes the dataset used in this study. Section 3 explains the theoretical basis of the study and its empirical methodology, and presents some descriptive statistics of the data. Section 4 explains the results of the regression analyses. Section 5 concludes the discussion.
Data
Our dataset comes from the Eurobarometer surveys, which are cross-national household surveys conducted on behalf of the European Commission. These surveys address a variety of topics related to public opinion in the European Union (EU) member states and in EU candidate countries. Our main dataset, collected by the Standard and Special Survey Series, covers 16 EU member states-namely, Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Norway, Portugal, Spain, Sweden, and the United Kingdom. The 1970 The -2002 waves of these surveys have already been brought together by the Mannheim Eurobarometer Trend File, which serves as our main data source (Schmitt, et al., 2008) . We combine these data with the 2003 data from the Standard and Special Survey Series (European Commission, 2012) .
We extend our main dataset with the Candidate Countries' Eurobarometer Series from the 2000-2003 period, which includes 13 countries-namely, Bulgaria, Cyprus, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Romania, Slovakia, Slovenia, and Turkey (European Commission, 2004a; European Commission, 2004b; European Commission, 2004c; European Commission, Brussels, 2014) . Data from 2004 or later could not be included, since life satisfaction and income questions were not posed to the same individuals in those years. Eurobarometer surveys are conducted several times per year on different samples. Income and life satisfaction questions are asked in different surveys each year; therefore, they are answered by different individuals. Our sample includes a total of 488,995 observations (i.e., 440,698 from the Mannheim countries and 48,297 from the candidate countries). Nonetheless, not every explanatory variable in our regression model is available throughout the entire sample period. The effective sample sizes are provided below the regression results.
The life satisfaction question posed in the surveys was as follows: "Would you say you are very satisfied, fairly satisfied, not very satisfied, or not at all satisfied with the life you lead/your life in general?" The answers were coded using a four-point scale: 4, very satisfied; 3, fairly satisfied; 2, not very satisfied; and 1, not at all satisfied.
[1]
The microeconomic variables controlled for in our regression analyses are age, age squared, and dummy variables that pertain to the following:
• Number of children (0, 1, 2, 3, 4 or more)
• Household size (0, 1, 2, 3, 4, 5, 6 or more)
• Labor market status (voluntarily unemployed, student, retired, employed, unemployed) • Marital status (single, married, living as married, divorced, separated, widowed) • Gender (male, female) • Age at which full-time education ended (still studying, 14, 15, 16, 17, 18, 19, 20, 21, 22 or older) • Income bracket of the family (In the survey, the household income question features income brackets. The number of brackets changes across both countries and time. The member state surveys usually have 12 income brackets; hence, we used a linear transformation to convert all other scales to a common 1-12 scale.
[2]
This transformation affects mainly the data from the candidate countries, whose surveys have 10 income brackets). The Eurobarometer surveys ask the respondents about the total household income earned in the previous calendar year. To compare material well-being across households of different size and composition, we calculate the equivalence-scale adjusted household income using a slightly different version of the "modified OECD scale" and assign the 24 BOGAZICI JOURNAL following weights to household members: 0.67 to the head of the household, 0.33 to others who are 15 years or older, and 0.20 to those who are younger than 15 years. [3] For example, a single-adult household with no children has an equivalence scale of 0.67, which means that it can attain the same standard of living as a childless couple with only 67% of their income. Hence, the equivalent income of the single-adult household is its actual income divided by 0.67. We take the mid-point of each income bracket as the household income; however, the application of the equivalence scale might shift the income bracket. For example, suppose that in 2000, the 10th income bracket is 120,000-149,999 in the local currency unit. We calculate the mid-point as 135,000 in the local currency unit and divide it by the equivalence scale. If the equivalence-scale adjusted income still falls within 120,000-149,999, no change is made; if it is less than 120,000 or greater than 149,000, the household's adjusted income bracket is the one within which the adjusted income falls.
Equivalent income is calculated only for Mannheim countries in the pre-2000 period, as the number of children is available in the data only for those countries and years. For the Mannheim countries, separate regressions are run with unadjusted income and equivalent income.
In our study, in addition to microdata captured through the Eurobarometer surveys, we use real per capita gross domestic product (GDP) data (in constant 2000 US dollars), obtained from the World Databank.
Method

Theoretical Basis
The concept of RD is based on the feeling of being deprived of something while others have it. Runciman wrote that a person is relatively deprived of X when "(i) he does not have X, (ii) he sees some other person or persons (possibly including himself at some previous or future time) as having X (whether or not that is or will in fact be the case), (iii) he wants X, and (iv) he sees it as feasible that he should have X" (Runciman, 1966, p. 10) . The concept was later interpreted and quantified by Yitzhaki (1979) , and its axiomatic foundation was given by Ebert and Moyes (2000) and Bossert and D'Ambrosio (2006) . According to Stark & Taylor (1989) , given an income distribution shown by the cumulative distribution function , the of an individual with income is measured as the percentage of persons richer than the individual, multiplied by their mean excess income-that is, , where z is the income of the richer persons. In this definition, depends both on the share of those who are richer than the person and on the expected value of excess income earned by those who are richer. The concept of can be symmetrically defined as the percentage of persons poorer than the individual, multiplied by their mean missing income-that is, , where p is the income of the poorer persons (as used by, for example, Eksi and Kaya [2017] ). As defined above, considers the reference group as comprising higher-income individuals, whereas considers the reference group as comprising lower-income individuals.
Empirical Strategy
In our empirical analyses, we study and at both the within-country and global levels. Within-country and global indices have similar structures, but different reference groups. The reference group in the within-country indices comprises all other residents in the same country. The reference group in the global indices comprises the residents of all countries elsewhere in the world. Hence, we ask in particular whether life satisfaction in European countries is affected by or in comparison to the rest of the world. In the empirical implementation of the indices of global deprivation and global gratification in year t, first, countries are sorted in terms of per capita GDP. With N countries,
In a given year, the global index (Global Deprivation) of an individual in country j is the share of the world population living in countries that have a higher per capita income, multiplied by the population-weighted mean excess income in the richer countries. Then, with denoting the population in country j at time t, Global Deprivation in country j at time t is defined as:
Global Gratification is defined similarly, but takes countries with lower per capita income into account. Hence, in a given year, the Global Gratification index is the share of the world population living in countries with a lower per capita income, multiplied by the population-weighted mean shortage of income in the poorer parts of the world.
Notice that despite the similarities in the definitions, is not the reverse of as they capture different income asymmetries in the society. For example, if the incomes of the countries richer than a particular country increase, ceteris paribus, that country's measure will increase but its measure will not change. Notice, further, that in the 26 BOGAZICI JOURNAL constructions of global and indices, we rely on per capita incomes. As a result, we test whether people feel gratified or deprived when they compare the income level in their countries with that of other countries.
The reference group in the within-country indices comprises people living in the same country. For individual in country at time , the within-country index (Within Deprivation) is calculated as the share of people in country who are richer than individual at time , multiplied by the mean excess income of this wealthier part of the population compared to individual . The within-country RG index (Within Gratification) is defined similarly, but considers lower incomes. In the microdata, household income data are available in income brackets, so the calculated index value is constant for all individuals in the same income bracket. To enrich our analyses, we use in our regressions two alternative measures of within-country comparisons: the Share of Richer People in Society and the Share of Poorer People in Society. These two measures disregard the income gap between the individual and others; they consider only the within-country income rank of an individual. We use them to test whether the rank in society influences life satisfaction. Finally, in the calculation of all within-country indices, we use individual weights that are provided in the survey data.
Our data were collected via a number of independent cross-sectional and crossnational surveys. We pool all data to estimate several models that explain how (life satisfaction of individual i in country j in year t) relates to RD, RG, and a full set of characteristics measured at the individual and household levels. The most comprehensive specification is as follows:
where is the comparison variable defined at the international (global) level for the residents of country j; is the comparison variable defined at the domestic level; and is the matrix that contains individual and household-level control variables (i.e., age, gender, income, education, marital status, labor market status, and household size [4] ) for individual in country at time . The more parsimonious versions of the model include only one of the global and within-country indices. We are mainly interested in the estimates of and . The identification of relies on the comparison of life satisfaction of individuals who have similar characteristics but who live in different countries and therefore have different Global Deprivation and Global Gratification indices. On the other hand, the identification of relies on variation in the within-country indices across i, j, and t. [5] 4 To be included in the dataset, a question must have been asked for at least five of the years that the survey was conducted.
The individual's health status, which is used in many studies of life satisfaction, is not included in the dataset, since it does not satisfy the criterion.
5 Equation (3) assumes that individuals observe how their country is doing relative to other countries in real time. Even though this is a standard assumption in the literature (see Clark et al., (2008) , Bechetti et al. (2013) , and Grimes and Reinhardt (2015) ), one could argue the validity of such an assumption. Hence, as a robustness check, we also use the lag of the global comparison index as an independent variable. The empirical results do not favor this alternative model.
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Appendix Table A1 presents the descriptive statistics of the main variables for the 23 countries in our dataset. On a scale of 1 to 4, the within-country average life satisfaction value ranges from a low of 2.05 in Bulgaria to a high of 3.55 in Denmark. The lowest average value of Global Deprivation is 62 for Luxembourg (the country in the sample with the highest per capita GDP) and the highest is 7,882 for Bulgaria (the country in the sample with the lowest per capita GDP). Global Gratification ranges from 664 (Bulgaria) to 53,686 (Luxembourg). Since our sample consists of the world's relatively wealthier countries, it is natural for the average Global Gratification value in the sample to be much larger than the average Global Deprivation value. We also checked for the outliers in the data, and found none. The same information can also be attained from Table A1 , which shows that the standard deviations of RD and RG measures are comparable with the mean values of the variables. Even though Luxemburg, Ireland, and the UK seem to be exceptions, for these countries the data do not have outliers but display a trend over time (which indicates that these countries did fairly well in the 1973-2003 period compared to the average of the rest of the countries in the world).
In our regressions, we control for country-specific and year-specific unobserved effects. It is necessary to control for country-specific effects, since cultural or other reasons may cause the residents of some countries to have higher average life satisfaction than the residents of other countries, ceteris paribus.
[6] Moreover, some time-specific factors may shift life satisfaction in all countries in a particular year. To control for such country-specific and year-specific effects in our regressions, we include in equation (3) country dummies ( is equal to 1 if the individual is in country , and 0 otherwise) and year dummies ( is equal to 1 if the observation is from time , and 0 otherwise). is the random error term. The error terms may not be independent across the observations; hence, an assumption of independence may lead to an underestimation of standard errors. Therefore, we cluster standard errors at the country and year levels.
Finally, since life satisfaction is an ordinal qualitative variable (which takes values from 1 to 4, where 4 is "very satisfied" and 1 is "not at all satisfied") we use the ordered logit model as an appropriate ordered limited dependent variable model.
Results
Global Comparisons
The main question in this study is whether life satisfaction is influenced by the average income in other countries. We answer the question by using a representative sample of individuals from European countries. Table 1 presents the ordered logit estimates of the coefficients of the global RD and global RG indices in equation (3). The columns in the table report estimates from separate regressions run on two different samples of country groups. In part (a), the sample includes Mannheim countries; and in part (b), the sample includes candidate countries. (For the Mannheim countries, the availability of information on the number of adults 28 BOGAZICI JOURNAL and children in the households allows us to calculate equivalent household income and replicate our regressions while controlling for equivalent income. The results, which are not shown here for brevity, show that adjusting for household composition does not qualitatively change the estimates.)
The main result from Table 1 is that Global Deprivation reduces the life satisfaction and Global Gratification increases the life satisfaction of Europeans, as expected. After controlling for all the micro-level control variables in our regression model, Global Deprivation has a negative and statistically significant effect on life satisfaction in both samples. Global Gratification has a positive and statistically significant effect in the Mannheim sample and a positive but insignificant effect in the Candidate countries sample. Yet, note that the number of country-year units for the Candidate countries is only 26. That is, the statistical (in)significance of the global deprivation/gratification variable is obtained based on 26 changes in the data.
Our study focuses on the residents of European countries, who, on average, are richer than people in the rest of the world. Hence, we would expect that Europeans would feel gratified for having better material conditions and that the effect of RG on life satisfaction would be high. However, our findings reveal quite the contrary. The effect of RD on life satisfaction is stronger than the effect of RG. The positive association between global RD and life satisfaction is also reported by Eksi and Kaya (2017) . However, unlike the current study, they find no evidence of a relationship between global RG and life satisfaction. The difference between these sets of results can be explained by the differences between the samples used. Eksi and Kaya (2017) use a larger sample of countries that includes many low-RG countries. Note that in our study, we do not find a statistically significant effect of global RG for candidate countries, which tend to have low global RG. The effect of RG on life satisfaction becomes meaningful at high RG levels. Furthermore, even for the Mannheim countries, the statistical significance of the global RG index falls to 10% when we control for a country's own per capita GDP (in logarithms) in regressions (as shown in table 2), which is the practice in Eksi and Kaya (2017) . Appendix Table A2 presents a more comprehensive picture of the results of the ordered logit regressions for the whole Mannheim+Candidate countries. The estimates reported in column (1) derive from a model that contains only the microeconomic control variables of the life satisfaction regression. They are the standard variables used in the literature, and the results (i.e., signs and statistical significance of the coefficient estimates) are generally in line with the previous findings in the literature (e.g., Clark, Frijters, and Shields, 2008; Frey and Stutzer, 2002) . In particular, being female, having a higher income, and being married relate positively to life satisfaction; there is a U-shaped relationship between age and life satisfaction; and the unemployed have lower life satisfaction. Being in a larger household negatively correlates with life satisfaction. However, when we run the regression of Table A2 using the sample of Mannheim countries, where we are able to control for equivalent income, we find that household size positively correlates with life satisfaction.
[7] Hence, we conclude that, given the total income of the household, a larger household negatively correlates with life satisfaction. Yet, once we adjust for the household income, a larger household increases life satisfaction. Columns (2) and (3) of the table show that the estimates for the microeconomic control variables remain almost unchanged when Global Deprivation and Global Gratification are included in the regressions.
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An Alternative Channel? Our main result, so far, is that Global Deprivation reduces and Global Gratification increases the life satisfaction of Europeans. Given the way in which they are defined, these two measures contain information on the GDP of the home country; therefore, an alternative explanation for our findings could be that the life satisfaction of individuals is influenced by the average income in their country. People may regard the average income in their country as an indicator of overall economic performance, for which they may take credit. Could it be that the two comparison variables are statistically significant in the regressions solely because they contain information on per capita income in the home country? If this were the case, the two comparison variables (Global Deprivation and Global Gratification) should lose their significance in the regressions once we control for average income in the home country.
To test the validity of this explanation, we add per capita income to our baseline regressions. The estimates reported in Table 2 show us that people indeed care about living conditions in foreign countries. Global RD is still statistically significant in all regressions. However, the statistical significance of global RG is reduced. The negative sign of the coefficient estimate of Log (per capita GDP) deserves an explanation. When RD is not controlled for, this variable is in fact positively associated with life satisfaction. However, when RD is controlled for, the sign of Log (per capita GDP) turns negative, and the coefficient of RD becomes larger in absolute terms. The reason is that per capita GDP is included in the algebraic definition of RD with a negative sign; hence, a negative coefficient estimate for Global Deprivation means that Log (per capita GDP) enters the life satisfaction regression with an inflated positive coefficient. The negative coefficient estimate of Log (per capita GDP) corrects for the inflated estimate for income. The important finding here is that global RD and per capita GDP are jointly significant in the regressions (The p-values of the chi-square tests for joint significance are reported in the last row of Table 2 ; all are less than 5%). In other words, individuals care about how their countries perform compared to richer countries in terms of average income. Another important finding here is that Log (per capita GDP) is statistically significant only at 1% for Candidate countries. As we mention before, the number of country-year units for these countries is only 26. For Mannheim countries, which uses 238 country-year units, the same variable is significant at most 10%. Moreover, the variable has a negative sign. These findings are largely consistent with Eksi and Kaya (2017) , which finds that-in a sample of developed and developing countries-the per capita income of a country only matters as far as it affects its relative position in the global income distribution. 
Within-Country Comparisons:
In our next set of regressions (presented in Table 3 ), we test the role of within-country comparisons in the determination of life satisfaction; here, we use comparison measures that include people who reside in the home country. Using RD and RG within-country measures, in all samples, being relatively better off elates individuals, whereas being relatively worse off dismays them. (The results obtained with other within-country deprivation/gratification indices, the share of richer/poorer people in a society, are qualitatively identical; for brevity, they are not shown in the table. Therefore, we confirm that people do indeed care about the income of other individuals in their home country.)
The detailed results of the regressions for the whole sample of Mannheim+Candidate countries can be seen in columns (4) and (5) of Appendix Table A2 . Clearly, the estimates of the microeconomic control variables remain virtually unchanged when the Within Deprivation and Within Gratification variables are included in the regressions. An unexpected finding is the negative sign of the estimates for household income brackets, in column (4); this is similar to the negative coefficient estimate for Log (per capita GDP) in the global comparison regressions. By construction, household income is incorporated into Within Deprivation with a negative sign. A negative coefficient estimate for Within Deprivation means that income enters the life satisfaction regression with an inflated positive coefficient, which in turn needs to be corrected by a negative coefficient estimate for income. Moreover, for this variable the cut-off values are determined with regard to national income distributions, varying across time and countries. Hence, the income bracket variable is not entirely absolute but a relative one. As in the case of global comparisons, the important finding here is that household income and within-country comparison measures are jointly significant in all regressions, as indicated by the p-values reported in the last row of Table 3 . The finding that relative income matters in the determination of well-being is not new to the literature (e.g., Caporale, Georgellis, Tsitsianis, & Yin, 2009; Clark, Frijters, & Shields, 2008) . Nonetheless, the use of the RD and RG indices is a novelty, as we are not aware of any studies that use these measures in this context. By definition, the RD and RG indices depend on the income distance from those in the reference group, and also on the share of those in the reference group. As such, these are much more comprehensive measures than one's own income and relative income. Imagine a scenario in which those who are richer than a person are cloned and everything else remains unchanged; certainly, that person will feel worse off than before. The RD measure is sensitive to such a change, whereas the relative income measure is not. 
Global and Within-Country Comparisons
In the final set of regressions, we test whether international comparisons still remain important upon taking into account within-country comparisons. The estimates reported in Table 4 reveal that the effects of Global Deprivation and Global Gratification remain almost unchanged after within-country comparison variables are included in the regressions. For example, in the Mannheim countries sample, when Within Deprivation is included in the regression model, the estimates for Global Deprivation change to (from reported in Table 1 ) and the estimates for Global Gratification change to (from in Table 1 ). These findings show that both global and within-country comparison variables are valid and important to determining life satisfaction. Evidently, these two variables represent different dimensions of comparisons, and they impact life satisfaction through separate channels.
As mentioned before, for the Mannheim countries, the availability of information on the number of adults and children in a household allows us to calculate equivalent household income and replicate our regressions while controlling for equivalent income.
The results in Table 4 shows that adjusting for household composition does not sizably change the quantitative results and does not change the qualitative results at all.
Next, we compare the relative effects of global and within-country comparison variables. The global and within-country comparison variables have different scales. Within-country variables are calculated based on the income categories of households; therefore, they vary within a much smaller range than the global variables, which are based on per capita GDP values. To compare the relative effects of the global and withincountry comparison variables, we estimate our models using standardized variables (i.e., variables transformed so that they have standard normal distributions). The standardized coefficient estimates reported in Table 5 show the effect of a one-standard-deviation change in a comparison variable on life satisfaction. For example, for the Mannheim countries, we see in the first column of panel (a) that a one-standard-deviation increase in Global Deprivation is associated with a 0.0857-standard-deviation decrease in life satisfaction, and a one-standard-deviation increase in Within Deprivation is associated with a 0.2197-standard-deviation decrease in life satisfaction. (This result is consistent with the studies by Delhey and Kohler (2006) and Whelan and Maitre (2009) , both of which report that while Europeans predominantly care about within-country income differences, the effect of between-country income differences is still important to individual well-being). In contrast to the results in Panels (a) and (c), estimates for Candidate countries in panel (b) show that global comparisons are stronger than within-country comparisons. Note that this result could follow the small sample size for these countries (the countryyear units that matters for the estimate of Global Deprivation is only 26).
One interpretation of the observed differences in results across samples is that the Mannheim countries have reached a certain stable level of economic development. They are the leaders of the world in development; therefore, they have few countries to admire. They care more about within-country income differences. The candidate countries, on the other hand, include emerging economies that are still in the process of "catching up" with richer economies. Hence, it is reasonable that for people in candidate countries, global comparisons overcome within-country comparisons.
In the final set of analyses, we compare the life satisfaction effects of the changes in RD, RG, and household income. We use our ordered logit model and generate the predicted values of the probability of being very satisfied for different values of deprivation, gratification, and income category. To estimate predicted values, only the variable of interest is changed and all other variables are held at their sample means. The graphs in Figure 1 show how changes with global RD, global RG, and income. They show the lowess estimates obtained using the predicted values of for a large set of in-sample values of deprivation, gratification, and income. The negative slope in the first graph and the positive slopes in the other three graphs are clearly visible (Note that the graphs have different scales). Our estimations reveal that when RD is low, a 1,000-unit increase in RD reduces by about 0.05-0.06 points (not shown in the figure), a sizable decline given that country averages of life satisfaction vary from 2 to 3.5. From Table A1 , we see that such a difference in global RDs exists, for instance, between the residents of Denmark and Ireland favoring Denmark, or the residents of Italy and Cyprus favoring Italy. Compared to a person with the same characteristics living in Cyprus, someone living in Italy has higher life satisfaction by about 0.05-0.06 points. Further increases in RD yield gradually smaller declines in life satisfaction; in Figure 1 , we can see that the slope of the lowess curve in the first graph approaches zero.
The second graph shows how the predicted values of change with RG. A 1,000-unit increase in RG increases by only about 0.0017 when RG is low. Further increases in RG by 1,000 units yield gradually larger increases in life satisfaction, but only in the order of 0.010-0.011. Therefore, the effect of global RD on life satisfaction is much larger in terms of absolute value than the effect of global RG. The effect on life satisfaction of a 1,000-unit change in RD can be up to 30 times greater than the effect of a 1,000-unit change in RG. (We should keep in mind that the mean of RG is much larger than that of RD. See Table 5 for standardized coefficient estimates).
In the last two graphs, we study the sensitivity of to changes in income category. Our estimates in panels (c) and (d) show that moving up to a higher income category increases by about 0.01-0.02; this is comparable in magnitude to the effect of reducing RD from 7,000 (which is almost the highest in-sample value of RD) to 6,000. When RD is in the medium range of 3,000 to 5,000, the corresponding increase in is about 0.025-0.035, corresponding to about twice the effect of moving up to a higher income category. Based on these estimates, we can say that the effect of RD is large indeed: in comparison, the effect of RG is much smaller, in absolute terms.
Conclusions
The determinants of life satisfaction have stirred interest among researchers for many years. Although income has been acknowledged as a major determinant, it is still unclear how the effect of income varies across time and countries. Easterlin (1974) reports that average happiness in a country remains mostly unchanged despite growth in per capita income; furthermore, countries with higher per capita income are not necessarily happier on average. Yet, as discussed in recent studies-such as in Stevenson and Wolfers (2008) , Deaton (2008) , and Eksi and Kaya (2017)-people in richer countries have higher subjective well-being (in the sense of both happiness and life satisfaction). [8] This is a paradox showing that even though there is a weak correlation between the per capita income of a country and its average life satisfaction in the time series data, there is a strong correlation between the two variables in the cross-country data. This study solves this paradox by referring to the role of international reference groups, which was first noted by Eksi and Kaya (2017) as follows: "increases in per capita income of a country may not increase its average subjective well-being if the country's location in the world income distribution more or less stays the same. However, in the crosssection we would still observe that richer countries are happier than poorer ones" (p. 3). In other words, cross-country income differentials may well explain the cross-country gaps in average life satisfaction scores, just as interpersonal income differentials explain interpersonal gaps in life satisfaction.
Using data from the 1970-2003 waves of the Eurobarometer surveys, we found evidence that the life satisfaction of Europeans is associated with both global RD and global RG. We also documented that the effect of a given magnitude of global RD is stronger (in absolute value) than the effect of global RG in the same magnitude. Therefore, comparisons are asymmetrical (i.e., the pain of a loss is greater than the pleasure from an equivalent gain).
We also compared the effect of global comparisons to the effect of within-country comparisons. We found that while global comparisons have a stronger effect in the candidate countries (though this result is obtained from a small sample), within-country comparisons have a stronger effect in the 16 EU member states. Further research with data from a larger group of countries is required to identify how the dominant effect varies across countries and the circumstances under which the dominant effect is determined.
Our empirical analysis assumes that individuals observe how their country is doing relative to other countries in real time. To check the validity of this assumption, we also use the lag of the global comparison index as an independent variable. Such a model assumes that individuals learn about their country's performance relative to others with a lag. However, the results do not favor this alternative model.
Our findings have important policy implications, as they suggest that in a world where the use of technology is rapidly expanding, there is no room to fall behind. Countries with a lower economic growth rate will be relatively more deprived. This, in turn, can have important social consequences, such as reduced happiness, social unrest, and instability.
This feeling of being relatively deprived might also explain the "catching up effect," which pushes lagging countries to perform better. With increased globalization, we expect this motive to be greater. One testable hypothesis is whether there has been an increase in the rate of convergence following globalization-and, if there has been an increase in convergence, how much of it could be attributed to the global comparison motive.
In the future, we expect policy makers to focus more on subjective well-being and related concepts such as life satisfaction and happiness. This trend is visible in the World Happiness Report, a landmark survey of the state of global happiness, which says that "A rapidly increasing number of national and local governments are using happiness data and research in their search for policies that could enable people to live better lives" (Helliwell, et al., 2016, p. 1) . This new direction will require a better understanding of the formation of reference groups. Our findings suggest that more research is required to determine the optimal balance between income, global inequality, and life satisfaction. 
